4' 



(19) 



J 



Europaisches Patentamt 
European Patent Offic 
Office eur peen des brevets 



IliiilliiliHIlHi 

(11) EP 1 271 328 A1 



(12) 

(43) 

<21) 
<22) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



Date of publication: 
02.01^003 Bulletin 2003/01 

Application number: 01908179^ 

Date of filing: 01.03^001 



(51) intci.7: Gp6F 13/10, G06K 19/00 

(86) International application number: 

PCT/JP01/01547 

I 

(87) Intematlonal publication number: 

WO 01/oiB5383 (07.09.2001 Gazette 2001/36) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES PI FR 6B GR IE ITU LU 
MCNLPTSETR 

<30) Priority: 01.03.2000 JP 2000055893 
20.02.2001 JP 2001042972 

<71) /Applicant: Sony Computer Entertainment Inc. 
Tokyo 107-0052 (JP) 

(72) Inventors: 
• INOMATA,Y. 
c/o SONY COMPUTER ENTERTAINMENT INC. 
Minato-ku Tokyo 107-0052 (JP) 



• 10, HideakI 

e/o SONY COMPUTER ENTERTAINMENT INC. 
Minato-ku Tokyo 1 07-0052 (JP) 

• FUKUSHIMA.S. 

c/o SONY COMPUTER ENTERTAINMENT INC. 
Minato-ku Tokyo 1 07-0052 (JP) 

(74) Representative: MOIIer, Frithjof E., Dlpl.-lng. 
MOIIer Hoffmann & Partner 
PatentanwSlte 
Innere Wiener Strasse 17 
61667 MOnchen (DE) 



(54) VARIABLE-MODE PC CARD AND INPUT/OUTPUT CONTROL DEVICE OF PC CARD 



(57) The pin definition of a PC card having a plurality 
of specification modes is changed stepwise in a state 
that it Is mounted in a PC card slot. This realizes mode 
switching in an active state while preventing the pin 
functions of the PC card 1 0 and the PC card slot 20 from 



conflicting with each other. A standardized mode is em- 
ployed when the PC card 10 is In the inlt^l state. Infor- 
mation to the effect that the PC card is mode-switchable 
is written to a special area of the PC card 10 in advance. 
This makes it possible to use the PC card for general 
purposes. 
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Description 
TECHIMiCAL FIELD 



10001 J The present Invention relates to a PC card that 
Is used for extending functions of an infonnation 
processing apparatus, as well as to a PC card input/out- 
put control device. 

BACKGROUND ART 



[00021 PC cards are used being mounted In a card 
slot of a computer apparatus to extend the memoiy of 
the computer, to enhance various input/output func- 
tions, etc. In particular, PC cards are frequently used in 
notebook-sized computers and portable computers 
Physical and electrical ^eclficat/ons of PC cards such 
as interface and bus specillcatlons are standardized by 
cooperative work of the two organizations of Japan 
Electronic Industry Development Association (JEIDA) 
and PCMCIA. GeneraUy. currently existing standardized 
PC card specifications are -leHSit PC card". "CaidBus- 
and "ZV port". 

[0003] In PC cards, by altering the pin allocation, it is 
possible to formulate an interface dedicated to a new 
specific use. This method is generally employed as a 
method for formulating a custom interface. The above- 
rnenWoned "ZV port* is a custom interface implementa- 
tion For example, even in an entertaining apparatus us- 
ing, inside, an original bus other than a PCI bus the use 
of a custom interface makes it possible to derive signals 
from the original bus to the outside via a PC cart slot 
[0004J Such PC cards can be mounted in the same 
card slot. When a PC card is mounted in a card slot the 
computer apparatus that supports the specificatioris of 
the respective types of PC cards recognizes the speci- 
fication of the mounted PC card and operates according 
to a con^esponding operation specificatton. From the 
viewpoint of computers, computers can use a PC card 
within the confines of a standard speeifieation defined 
or It as tong as its operation specification Is supported 
in advance. 
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fomized specification be realized based on a PC card 
having a standard specification if possible 
[0006] An object of the present invention is to provide 
a technique relating to a PC card that can be mounted 

» in a standard card slot, can operate according to a 
standard specification as well as a non-standard, par- 
ticular specification, and enables switching between the 
two specifcations in an active state. 

fc according to the invention supports 

°^ »'^'^'=«'«>" '"o*s. The mode wn^to 

!2^if o^'^^f.^* ^ ^^'^^''"■"S '''Snal from a host 
with the PC card kept inserted in a slot, infomation to 
the effert that the PC card is mode^switchable is stored 
in the PC card. 

'5 [0008J A PC card Input/output control device accort- 
^.to the inventton has means for detecting whether a 
PC card Inserted therein Is mode-switchable. The PC 
card input/output control device also has means for 

« ^n?'"^, '^0^°'*® "'^ *^ changingpm def- 

J^'^so'a PCcardslotandthe PC card In a me that 
ttjePOpard » inserted if thelnserted PCcard Is mode- 

BRIEF DESCRIPTION OF THE DRAWINGS 
0)009) . 

Fig. 1 shows an appearenoe of a PC card according 
to an embodiment of the present inventfon; 
F«^2 is a block diagram showing the conf^uratlon 
Of the PC card according to an embodiment of the 
invention; 

Fig. 3 is a block diagram showing the configuration 
or a PC card Input/output control device accordinq 
to an embodiment of the invention; and 
Fig. 4 shows a switching circuit having 3-state buff- 
ers. 

BEST MODE FOR CARRYING OUT THE INVENTION 
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DISCLOSURE OF THE INVENTION 



[0005] On the other hand, when necessary It may be- 
wme desired to use a PC card having an original spec- 
ification Itself. For example, there may occurs case that 
a PC card having a function other than the functions of 
its standard specification is necessary, such as a mem- 
ory that Is improved in transfer rate or a memory that is 
extended in bus width. In computers, there may occur 
a case that using a PC card according to an originally 
customized speeifh»tion Is necessary to enhanc the 
performance of a particular application. It Is possible to 
manufacture a PC card that is dedicated to such a pur- 
pose and use it. Howev r, in view of the cost and the 
distribution, it is desired that a PC card having a cus- 



[0010] Rg. 1 shows an appearance of a PC card ac- 
cording to an embodiment of the present invention. Ref- 
erence numeral 10 denotes a PC card main body and 
numeral 11 denotes a connector portion of the PC card 
« Theconnectorli Is a portion to be connected to a con- 
ITTJVJ^^ Ota PC card Slot. The connector 
11 has 68 signal pins in total in such a manner that 34 
pins are provided at each of upper and lower portions 
These signal pins are assigned to data signals, address 
« s«nals etc. Since the pin arrangement definition vaSs 
depending on the specification, a mechanism is provid- 
edln which a PCcard slot detects an attribute of the PC 
cand lOwhenthePC card 10 is inserted Into the PC card 

^a^J^^i^^ " ^ ^^S™*" **'°*^'"9 the.configu. 
ration Of the PCcard 10 according to an embodimeniof 
the inventton. In this embodiment, the PC card 10 has 
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two modes, that Is, a mode in whfch it operates as a 
memory card according to the "16-blt PC card" specify 
^tbn and a mode in which it operates as a "bus signal 
output card" according to a custom specification. In the 
initial state after card insertion, the M6-blt PC card" 
mode is established. The PC card lOof this embodiment 
operates at 3.3 V. 
, [001 2) The PC card 1 0 is composed of the connector 
11 , a PC card controller 1 2, a nonvolatile memory 15. a 
memory section 1 6, and a bus signal output section 1 7. 
.However, Ihe invention is not limited to this configura- 
tion. 

[001 3] The PC card controller 12 has an I/O controller 
13 and a selector circuit 14. 

[0014] The nonvolatile memory 15, which is such a 
memory as an EEPROM, is connected to the PC card 
-controller 12. The nonvolatile memory 15 is provided 
with memory area called an attribute memory. Card con- 
figuration data called "lupple' are held in the attribute 
menrK)ry. The tupple indicates a device ID, a function ID. 
etc. A collection of tupples Is called X^IS" (card attribute 
infonnation). 

[0015] Infonnation to the effect that the PC card 10 
concerned is mode-changeable is stored in a particular 
area of the nonvolatile memory 15. The particular area 
ne d not be referred to by devices other than a PC card 
Input/output control device that is provided by the inven- 
tion. Therefore, for example, the Infonnation to the effect 
that the PC card 1 0 is mode-changeable can be written 
with the following methods. In a first method, it is written 
to the attribute memory of the PC card 1 0 at the address 
next to the end address of the configuration data. In a 
second method, tt is written as part of a tupple to which 
manufacture data of the PC card 10 belongs. It is also 
possible toivrite It to a control register 1 8 of the PC card 
controller 12. 

[0016] As mentioned above, the PC card 10 accord- 
ing to this embodiment has the two modes, that is, the 
mode in which It operates as a memory card according 
to the "16-bit PC card" specification and the mode in 
which it operates as a "bus signal output card" according 
to a custom specification. To this end, the memory sec- 
tion 16 and the bus signal output section 17 are con- 
nected to the PC card controller 12. The PC card con- 
troller 12 judges the mode of the PC card 10by refening 
to the control register 1 8 for mode control that is provid- 
ed in the PC card controller 12 or the nonvolatile mem- 
ory 15. Mode switching between the "16-bit PC card" 
and the "bus signal output card" can be pert omied in an 
active state by switching the selector circuit 14 accord- 
ing to the mode of the PC card 10. 
[001 7] Fig. 3 is a block diagram showing the configu- 
ration of a PC card input/output control device according 
to the invention. A PC card input/output control device 
30, which functions as a host of a PC card, is compos d 
of a PC card slot 20, a socket service 24 for controlling 
the PC card slot 20, a CPU 25, a RAIVI 26 that is a main 
memory, a ROM 27, and an intemal bus 28. In general. 



4 

the PC card input/output control-devtee 30 isconflgured 
as part of an information processing apparatus. The in- 
vention is not limited to the above configuratbn. 
[0018] The PC card slot 20 has a connector 21 , a se- 
5 lector circuit 23, and a PC card control chip 23. The PC 
card control chip 23 is controlled by the socket service 
24 that is sofhvare. Connected to the internal bus 28. 
the PC card control chip 23 can exchange information 
. with the CPU 25 etc. A control register 29 is provided 
10 inside the PC card control chip 23. 

[0019] The connector 21 . which is a portion to becon- 
' nected to the connector 11 of a PC card, has the termi- 
nals of 34 pins at each of upper and lower portions. The 
pins have a hot plug function that enables insertion and 
19 removal of a PC card while the PC card input/output con- 
trol devce 30 is operating as well as a card automatic 
detection function of detecting Insertion or removal of a 
PC card automatically and reporting It to the CPU 25. 
To this end, two card detection pins (CD #1 and CD 112) 
are provided and the pins have three kinds of length. 
[0020] Power pins are the longest, signal pins are in- 
termediate, and the detection pins (CD #1 and CD #2) 
are the shortest. Watching connection and disconnec* 
tion of the detection pins, the PC card control chip 23 
reports insertion, removal or the like of the PC card to 
the CPU 25 of the PC card input/output control device 
30 by causing an interrupt. 

[0021] A description will be made of processing that 
is performed when the mode-switchable PC card 10 is 
inserted Into the PC card slot 20. 
[0022] When the . PC card 10 is inserted into the PC 
card slot 20, the PC card input/output control device de- 
tects the type and the supply voltage of the PC-card by 
using the card detection pins (CD #1 and CD #2) and 
voltage detection pins (VS #1 and VS #2). Since the PC 
card 10 of the embodiment is in the "16-bit PC card 
mode" in the initial state and operates at 3.3 V, as pre- 
scribed by the standard the card detection pins (CD #1 
and CD #2) and the voltage detection pins (VS #1 and 
VS #2) are in the following states: ' 

CD#1: GND 
CD #2: GND 
VS#1: GND 
VS #2: OPEN 

[0023] Detecting the above states, the PC card input/ 
output control device 30 recognizes that the inserted PC 
card 10 is a "16-bit PC card" which operates at 3.3 V 
and starts to operate according to the pin an^ngement 
definition of the "1 6-bit PC card." 
[0024] Then, the PC card input/output control device 
30 reads out the CIS from the PC card 10, recognizes 
that the PC card 1 0 is a nnemory card, and periomis sub- 
sequent processing In such a manner that the socket 
service 24 controls the control chip 23 of the PC card 
slot 20. 

[0025] Next, a description will be made of a means by 
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which the PC card input/output control devce 30 ac- 
cording to the invention detects whetherthe inserted PC 
card 10 is mode-switchable. 

[0026] The CPU 25 performs various kinds of 
processing according to instructions from the OS (oper- s 
ating system) or an application program that has been 
read into the main memory 26. The processing of de- 
tecting whether the inserted PC card 1 0 is mode-switch. 
able can be perfonned when neeessaiy while the appli- 
cation program is being executed, or can be performed io 
.according to instructions from the OS subsequently to 
completion of the above processing that is perfonned 
when the PC card 10 is inserted. The element that per- 
forms this processing is not Innited to the CPU 25 and 
may be a dedicated control chip. A program neeessaiy is 
for execution of this processing may be stored in such 
a iBcordbig medium as a CD-ROM or a hard disic drive 
Naturally, such a program may be stored in a semlcon^ 
ductor device in the fonm of firmware. 

[0027J The PC card input/output control device 30 re- so 
fers to a preset, particular area of the PC card 10 for 
xample. an area whose address Is next to the end'ad- 
dress of the configuration data of the PC card 10 Of 
course the area to be referred to is not limitedto this'but 

canbeaprodetemiinedpartlculararea.lflnformationto ss 
the effect thai the PC card 10 is mode-switchable is 
Stored in such an area, the PC card input/output control 
device 30 recognizes that the inserted PC card 10 is 
mode-switehable. 

[0028] fMext. a description will be made of a means for 3o 
PC card input/output control device 30 changing the 
mode of the PC card 10 in a case where the inserted 
PC card 1 0 is mode-switohable. 
[0029] To change ihemode, it is necessary to change 
tile pin arrangement definitions of both of the PC card as 
10 and the PC card 8lot20. However, if the pin arrange- 
ment definitions of the PC card 10 and the PC card slot 
changed simultaneously, the pin arrangement 
definitions might conflict with each other, causing an ab- 
normal operation. In view of this, the pin arrangement 4o 
definitions are changed so that the following transition 
states of four stages are passed through. 
[0030] At the first stage, related pins of the PC card 
Slot 20 are caused to stop functioning. At the second 
stage, the pin arrangement definition of the PC card slot « 
20 Is switehed. At the third stage, the pin arrangement 
definition of the PC card 10 is switched. At the fourth 
stage, the relatedpinsof the PC card stet 20 are caused 
to function again and the PC card 10 Is caused to oper- 
ate in the post-switching mode. so 
[0031] The above processing is performed only on the 
pins whose definitions should be changed. Thereltore 
the pins whose definitions need not be changed are kept 
functioning. Control signals for the switching processina 
that are supplied from the PC card slot 20 to th PC card ss 
10 go through pins whose deflnilions need not be . 
changed and that hence keep functioning. 
[0032] For example, as shown in Rg. 4. a #30 pin 1 30 



of the PC card 1 0 and a #30 pin 230 of the PC card slot 
20 are defined as a data bus in the "16-ba PC card- 
mode and as an address bus in the "bus signal output 
r'^o^ ^«;-«'we. In the initial state before switching, 
the #30 pin 230 of the PC card slot 20 functions as a 
cfate input terminal and the #30 pin 130 of the PC card 
lOfuncUonsasadata output temiinal. Since the pin def- 
initions of #18 pins 118 and 218 and #19 pins 119 and 
219 do not vary, switching control signals are supplied 
by using these pins. *^ 
[0033] At the first stage, the #30 pin 230 of the PC 
cart slot 20 is rendered In a high-impedance state and 
Jni^^f ^.^"^''^ functioning as an input terminal. 
. f ^ ^ definition of the #30 

pin 230 of the PC card slot 20 is changed to an address 
bus Specifically, the contents of the control register 29 
of the PCcardcontrolchlp23are rewritten. The selector 
circuit 22 of the PC card slot 20 changes the pin arrange- 
ment definition of the PC card slot 20 by referring to the 
contents of the control register 29. At this time, the #30 
pin 230 of the PC card slot 20 is kept in the highHmped- 
ance state and is thereby prevented from functioning as 
an address bus. On the other hand, the #30 pin 1 30 of 
the PC card 10 keeps functioning es a data bus 
[003q At the third stage, the definitton of the #30 pin 
130 of the PC card 10 Is changed to an address bus 
Specifically, the contents of the control register 18 of the 
PC card 10 are rewritten by using signals that are sup- 
plied via the #18 pin 218 and the #19 pin 219 of the PC 
cardslot20. Referring to the contents of the control reg- 
ister18, the selector circuit 14of the PC card lOchano- 
es the pin definition of the #30 pin 130 of the PC cart 
10 and switches the mode. 

[0038] At the fourth stege, the state of the #30 pin 230 
of the PC cart slot 20 is changed from the high-inped- 
ance state to a signal output state, whereby the #30 pin 
230 comes to function as an address output pin. 
(OOTTl Pieces of processing sImHar to ttie above are 
perfonned simultaneously on the other pins whose def- 
^lons need to be changed, whereby the mode of the 
PC card 10 can be changed from the "16-bit PC card" 
mode to the "bus signal output card" mode. The pin def- 
inition switching and the establishment of a hlgh-imped- 

buffera 19A, 19B, 31A, and 31B in the selector circuits 
11 and 22 and setting the states of these buffers in ac- 
cordance with the contents of the control registere 18 

^038] Where the function of a pin of the PC cart slot 

.K '^H r *° '"P"* ^rrtina, when 

tlie definition of the pin is switched at the first stage the 
pin is rendered in a disable state rather than a high-im- 
pedance State. This prevents a conflict that would oth- 
fn'^ril! *" definition switching. 

[0039] Thatis.ahigh.impedanee8tat Is established 
at the first stage If the post-change function of a pin of 
the PC card sfot 20 should be an output tenninai. A dis- 
able state IS established at the firet stage if the post- 
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change function of a pin of the PC card slot 20 should 
be an input tenntnal. In this manner, a pin function can 
be changed from an input terminal to an output terminal 
as well as from an output temiinal to an input temrilnal. 
Pin function switching from an Input tenninal to an input 
terminal or from an output tenminal to an output terminal 
can be performed in a similar manner. 
[0040] The above-described processing enables not 
only switching from the "1 6-bit PC card" specification to 
the "bus signal output card" specification (described 
.above) but also reversible switching between various 
specifications. The above processing accommodates a 
case where a PC card is provided with three or more 
kinds of specifications. 

[0041] fMext, a description will be made of processing 
that is perfomned when the mode-switchable PC card 
1 0 is inserted into a PC card input/output control device 
other than the PC card Input/output control device ac- 
cording to the invention. 

[0042] The PC card slot detects the card type and the 
supply voltage using the card detection pins (CD #1 and 
CD #2) and the voltage detection pins (VS #1 and VS 
#2). Recognizing that the PC card 1 0 that is Inserted in 
the PC card slot is a "16-bit PC card" that operates at 
3.3 V, the PC card input/output control device starts op- 
erating according to the pin arrangement definition of a 
memory card that is a "1 6-bit PC card.", 
[0043] Then, the PC card slot reads out the CIS of the 
PC card 1 0. The PC card input/output control device rec- 
ognizes that the PC card 1 0 is a memory card, and per- 
forms subsequent processing with such a recognition. 
Since the PC card slot cannot obtain infomnation that 
the inserted PC card 1 0 is mode-switch able, the PC card 
input/output control device functions only in such a marv 
ner as to operate when an ordinary mennory card Is In- 
serted. 

[0044] As described above, the PC card 1 0 according 
to the invention can be used for general purposes; It can 
be used being mounted in not only the dedicated PC 
card input/output control device 30 but also an infonma- 
tion processing apparatus having a general PC card in- 
put/output control device. 

[0045] Next, a description will be made of a case 
where a general, mode-unswitchable PC card other 
than the PC card 1 0 according to the invention Is Insert- 
ed Into the PC card input/output control device 30 ac- 
cording to the Invention. 

[0046] The PC card input/output control device 30 de- 
tects the card type and the supply voltage using the card 
detection pins (CD #1 and CD #2) and the voltage de- 
tection pins (VS #1 and VS #2). Recognizing that the 
PC card that is inserted in the PC card slot Is a '16-bit 
PC card" that operates at 3.3 V, the PC card input/output 
control device 30 starts operating according to the pin 
arrangement definition of a memory card that is a ' 1 6-bit 
PC card." 

[0047] Then, the PC card input/output control device 
30 reads out the CIS of the PC card, recognizes that the 



PC card Is a rpenipry card, and performs subsequent 
processing with' such a recognition. 
. [0048] When an Instruction to detect whether the PC 
card is mode-swltchable Is issued from the OS (operat- 

s ing system) or an application program that has been 
read into the main memory 26, the PC card input/output 
control device 30 refers to a particular area in the PC 
card. Since Infomiation to the effect that the PC card Is 
mode-switchable is not stored in any of PC cards other 

10 than the PC card 10 according to the invention, the PC 
card input/output control device 30 recognizes that the 
inserted PC card is mode-unswitchable. Then, accord- 
ing to instnjctions from the OS or the application pro- 
gram, the PC card input/output control device 30 urges 

1$ the user to replace the PC card or perfonrns processing 
to be performed when the mode is not switched. 
[0049] In this manner the PC card Input/output control 
. device 30 can be used by inserting not only PC card 10 
according to this invention but also general PC cards.. 

so [0050] As described above, the invention maizes it 
possible to change, without turning off the power of the 
PC input/output control device, the mode of a PC card 
that supports a plurality of specifications. 
[0051] Further, by employing a standardized specifi- 

2S cation in the Initial state, the invention makes it possible 
to use a PC card having a custom interface specification 
mode for general purposes, that is, in general informa- 
tion processing apparatuses. 

30 

Claims 

1. A PC card capable of operating in a plurality of 
modes having different pin anrangement definitions, 

35 comprising: 

storing means for storing information indicating 
that the PC card is mode-switchable; and 
means for switching a mode in response to a 
40 request from a host that is mounted with the PC 

card. 

2. The PC card according. to daim 1 , wherein the PC 
card operates in a standardized mode in an initial 

45 state after being mounted in the host. 

3. The PC card according to claim 2, wherein the PC 
card operates in a custom interface mode after the 
mode is switched. 

50 

4. APC card input/output control device comprising: 

detecting means for detecting whether a PC 
card mounted ther In is mode-switchable; and 
55 means for switching a mode of the PC card and 

for causing the PC card to operate in a post- 
switching mode, if it is detected that the PCcard 
is mode-switchable. 
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5. The PC card mput/output control device according 
to claim 4, wherein the switching and causing 
means executes a process comprising the steps of: 

stopping functioning of a signal temilnal of the s 
PC card Input/output control device; 
changing a definition of the signal temiinal of 
the PC card input/output control device; 
changing a definition of a corresponding signal 
temilnal of the PC card; and w 
causlngthe signal temilnal of the PC card input/ 
output control device to start functioning again. 

6. The PC card input/output control device according 
to claim 4, wherein the detecting means Judges that is 
the PC card is mode^itchable if prescrit>ed infor- 
mation Is stored In a predetermined storage area of 
the mounted PC card. 



7, A program for controlling a PC card Input/output ^ 
control device by causing the PC card Input/output 
control device to execute a process comprising the 
steps of: 



detecting whether a PC card mounted therein 25 
is mode-switchable; and 
switching a mode of the PC card and causing 
the PC card to operate in a post-switching 
mode, if It is detected that the PC card is mode- 
switchable. 30 

L The program according to claim 7. wherein the 
switching and causing step comprises the substeps 



stopping functioning of a signal terminal of the 
PC card input/output control device; 
changing a definition of the signal terminal of 
the PC card input/output control device; 
changing a definition of a corresponding signal 40 
terminal of the PC card; and 
causing the signal temitnal of the PC card InpuV 
output control device to start functioning again. 

I A recording medium on which the program accord- 45 
Ing to claim 7 or 8 is recorded. 
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